The Iron Ore of Hazara area has been studied at seven locations for detail mineralogical and genesis investigations.
Introduction
Iron ores have great significance in the modern world, because it is used for the extraction of iron which is used for making steel and a number of other alloys. Iron usually occurs in number of geological environments from deep seated basic igneous intrusion through late stage hydrothermal igneous, and metamorphic and sedimentary environment Kazmi et al., (2001) . Iron occurs in banded sedimentary rocks of Precambrian age as residual or replacement deposits.
Iron also occurs as oolitic ironstone in Paleozoic to Cretaceous sedimentary successions of the world. The reported massive iron ores in Precambrian igneous rocks of Kirana Hills are magnetite and hematite Maynard, (1983) .
Pyrometasomatic deposits formed due to replacement of limestone or volcanic rocks by magnetite. 
Geological and tectonic frame work
The Hazara area forms the western limb of the Hazara Kashmir Syntax (HKS) and lies in North East to South East trending as crescent shapes in the northwestern margin of the Indo-Pakistani subcontinent. The crescent shaped Hazara area is bounded by Panjal Thrust and the Main Boundary Thrust (MBT) and number of local thrust faults that lie in a similar NE-SW trend (Figure 1) . Kazmi and Rana, (1982) showing the study area. 
Age

Materials and methods
During reconnaissance survey seven stratigraphic sections Bagnotar, Bagan, Durban and (Langrial), Danna Noral, Tati Maira, Najaf Pur and Jabri were selected for detail study. The study area spread for about 32 kilometers to the south of Abbotabad. Sedimentary features and orientation and thickness of iron ore beds were examined and 65 samples were collected marked by Global Positioning System (GPS) for subsequent laboratory analysis (Figure 2 ). Bagnotar (Siri) area is located between 34°56' 10" N and longitude 73°20'E. Bagan lies between 34°58' N and longitude 73°20' 01"E. The strike of the bed is N60°W and dip is 20°to 45°NE.
The thrusted contact between the Iron ore and Lockhart formation is observed.
At Durban and Langrial area the samples have been collected at 34°15' N and longitude 72°17' 01" E. The strike of the bed is N35°E and dip is 40°SE. Highly fractured thin to medium bedded iron ore of 2 meter thickness noted.
Jabri area lies between34°03' 01" N and longitude 73°17' 01" E. The strike of the bed is N60°E and dip is 30°SE.
Thin to medium bedded laterite have been reported in this area.
Danna Noral is located between 34°08' N and longitude 72°21' E. The strike and dip of the bed are N60°E, 25°S
E respectively. Upper part of iron ore is Kawagarh formation with strike N45°E and 10°SW dip. The thickness of unconformity (i.e. conglomeratic beds) varies from 0.15m to 0.6m at different localities. Upper contact of iron beds is unconformable with Kawagarh formation marked by ferruginous conglomerates whereas the lower contact is sharp with greenish grey to brown flaky shale, the deposit form a synclinal structure.
Tati Maira is located between 34°06' N and longitude 73°19' 01" E with N30°E strike and dip 25°NW lateritic beds present in this location. Najaf Pur area lies between 34°11' 04"N and longitude 72°15' 01"E with N60°W
beds strike and dip 55°SW. Upper part of the Iron Ore consists of nodular limestone of Lockhart Formation. At
Sardhana village near Najafpur, the iron beds show anticline and syncline structure.
Petrographic techniques
Thin sections and polished slabs of selected samples are prepared at sample preparation section of the Geoscience Advance Research laboratory, Geological Survey of Pakistan, Islamabad for the Petrographic study under camera fitted
Nikon made reflected light polarizing microscope at different magnifications.
X-ray diffraction analysis
The selected samples were crushed at the crushing and powdering section of Geoscience Advance Research
Laboratory of the Geological Survey of Pakistan, Islamabad. The analysis was carried out by Panalytical X'PertPRO Diffractometer (XRD) at 45Kv and 40mA with CuK radiations scanning speed was 0.05/Sec scanned by X , Pert data collector software and identified with the help of its matching peaks with the existing data base.
Scanning electron microscope analysis
Thin Section of selected Samples were analyzed using Scanning Electron Microscope (Model JEOL JSM 6610LV)
to study microscopic structures ( Figure 6 ). Compositional analyses were carried out using EDS (OXFORD X-MAX   20mm   2 ). Carbon coating is well applied to the thin section to avoid charging of the particles during observation.
X-ray fluorescence spectrometry
The chemistry of selected samples analysed by using Panalytical Axios WD-XRF for all major element using Fundamental Parameter Method with the help of glass bead by taking 1:10 ratio of volatile free sample and lithium tetra borate. XRD study has direct influence on the commercial value of the ore and on processing of the ore regarding carbon footprint and coal consumption. The study of the gangue minerals is necessary for taking steps for beneficiation of ores.
Results and discussion
According to results of X-ray diffraction analysis, it can be safely suggested that all ore samples from studied area were observed to be mainly of a hematitic nature. Certain localites Like Danna Noral and Najafpur shows hematite ores with iron content (40-50% Fe), such hematite deposits require little beneficiation. The total Fe2O3 ranges from 37.2 to72.74%. Average iron (Fe) concentration in samples from Bagnotar area is 37.89%.The trace constituents are calcium, magnesium, sodium, potassium, manganese, and phosphorus oxides. These are low-grade iron ore and can be upgraded up to 62% Muwanguzi, (2012). The beneficiation should require gravity separation as well as magnetic separation in Langrial Iron ore deposits.
BNS
The adverse effects of high alumina to silica ratio (ideally it should be < 1) is harmful to blast furnace as well as 3) but alumina raises the melting point of slag and increases fuel consumption in the furnace.
Microscopic mineralogical studies indicated that hematite is the major iron oxide mineral with quartz and chamosite.XRD studies revealed hematite as the major minerals with subordinate amounts of quartz, albite, chamosite, clinochlore, illite-montmorillonite, kaolinite, calcite, dolomite and Ankerite confirming the microscopic findings.
These oolites consist of concentric layers of the iron and iron rich clays chamosite, so these deposits contain an iron oxide hematite with iron clay (chamosite). The photo micrographs show that the ratio between hematite and chamosite varies. Thus, some ooids consist of almost pure hematite (Figure 5c ) whereas others are comprised of almost entirely chamosite (Figure 5d) . The nucleus of the ooids are variable and consist of quartz, as well as feldspars, iron oxides, broken pieces of older ooids and other rock fragments (Figure 5b) . These Compositional variation also noted through Back scattered image of Scanning Electron microscope (Figure 6) The presence of ooids fragments as nuclei of other ooids indicates that the formations of ooids are the product of a high energy shallow marine environment with limited clastic sediment supply. CO is composite ooids, Co is cortex, C is Chamosite, H is hematite, M is matrix and N is nucleus
Depositional settings
The 
Conclusion
Langrial Iron ore occurs in the basal part of Hangu Formation of Paleocene age mainly of hematitic nature with gangue minerals. The deposits are low grade Iron ore mostly hematite and chamosite in nature average Fe2O3 content is 52.37%. The mineralogical and petrological interpretation indicated that the deposit was formed under warm humid climate. This low grade iron ore has silica aluminum ratio is less than 1 which is good for beneficiation. Langrial Iron ore has economical significance proved by combined petroghraphical, geochemical and mineralogical data and the value can be further increase by the application of modern metallurgical processing technologies. The oolitic layers are varies in numbers and will lead to a high difficulty to separate iron from gangue minerals in the oolitic structure. It is necessary to carry out a very fine grinding to achieve the mineral separation. These deposits show potential to be economically viable in the present market.
